We studied the school attendance of 113 children and adolescents (mean age 11 yr, S.D. 3.8, range 3±18 yr) with juvenile chronic arthritis (73 with pauci-and 40 with polyarthritis). The mean attendance rate for the group was 92% (equivalent to 15 absent days a year) with a median of 97%. Attendance was signi®cantly lower in the more severely aected poly group (90% vs 98% in the pauci group; P = 0.03). We found associations of school absence (i) with decreased compliance with physical treatments (r = À 0.35, P<0.05 for compliance with physiotherapy) in the poly group and (ii) with child psychological deviance (r = 0.36 for parentally rated and r = 0.42 for teacher-rated psychological deviance; both P<0.05) in the pauci group. We conclude that school attendance can be good in severely aected children. Severity of illness, treatment compliance and psychological problems in the child may aect school attendance.
CHRONIC physical illness in children and adolescents may greatly disrupt child and family life. It also disrupts schooling. Missing school can lead to problems in keeping up with schoolwork and in social relationships. It may have long-term consequences. For example, poor educational performance in childhood has been found to be linked to poorer self-esteem in adult survivors of chronic physical illness [1] .
Increased school absence has been documented for a number of conditions, such as asthma, diabetes, epilepsy and haemophilia [2] . Fowler et al. [3] found higher absence rates than the national average (10 vs 5 days a year) in children with cardiac conditions and established that both illness and attitudinal factors were relevant. School absence was correlated positively with illness severity (i.e. physician's ratings of overall activity limitation, days hospitalized and clinic visits) and with a tendency by parents additionally to absent their child from school for minor illness and to have a decreased belief in the child's ability to improve his or her health status. Absences from school tend to cluster at the initial stages of treatment of conditions such as cancer [4] , they are more common in girls than in boys, and are associated with social factors such as family resources and education [2, 4] .
Dierent diseases aect school attendance to varying degrees and there are indications that chronic arthritis is particularly disruptive [5] , because pain, malaise and physical restriction can be very marked, and the potential for school disruption therefore high, particularly in severely aected children. The child's psychological adjustment is also likely to be of relevance. Problems in psychiatric adjustment are increased in children with chronic arthritis, as in those with other chronic physical illnesses [6±8] , and psychiatric morbidity is in turn associated with problems in school attendance [9] .
Poor school attendance may be an expression of wider problems in adjustment to illness, e.g. poor compliance with treatment. The main aspects of treatment in juvenile chronic arthritis are the control of in¯ammation and of pain, and the preservation of function through medication, splints and physiotherapy, all of which require a considerable degree of compliance and collaboration from the child. Problems in treatment compliance are often reported [10, 11] .
In this study, we examined school attendance in children with chronic arthritis in relation to illness severity or type of illness. To ascertain whether problems in school attendance are an expression of broader problems in the child's adjustment to illness, we also examined school attendance in relation to the child's psychiatric adjustment and compliance with treatment.
METHOD
All children and adolescents under 18 yr of age registered as attending a national referral centre for children with chronic arthritis (Northwick Park Hospital) in 1992 with either pauci-or polyarticular chronic arthritis (111 children and adolescents with pauci-articular arthritis and 66 with polyarticular arthritis) were approached for this study. Approximately 60% were tertiary referrals, but they were not necessarily referred because of the severity of the condition; usually, they were referred for diagnosis. Seventy per cent of the patients were living in the south-east area of Britain. Children with systemiconset juvenile arthritis were not included in the study. The reason for this was that we wished to compare school attendance in the two groups of patients largely managed in the community as outpatients. Children with systemic disease have other medical problems and are more frequently admitted to hospital.
All parents of eligible children were approached by letter for their willingness to participate in the study. Those agreeing were then requested to complete questionnaires to assess duration of illness, compliance with treatment and psychological adjustment. Their permission was also sought to contact the child's school, following which teachers were asked to complete questionnaires on the children's education and behaviour.
Illness severity was established according to illness type. The more severe form of juvenile chronic arthritis is polyarticular arthritis. It aects 30±40% of the juvenile chronic arthritis group and is de®ned as widespread arthritis aecting ®ve or more joints during the ®rst 6 months of the illness. The course is very variable, but many children become severely disabled. Pauci-articular arthritis is less severe. It aects over half of child and adolescent suerers, and is de®ned as a disease aecting less than ®ve joints in the ®rst 6 months. The children are less ill, the onset is earlier and the prognosis is better than in other arthritides. However, some develop eye complications or go on to have polyarticular disease [12] . Although the division into pauci-and polyarticular arthritis is not a watertight measure of severity of illness, it does provide a near-enough or proxy indicator of degree of physical impairment.
To assess school attendance, we requested parents to indicate the number of days the child was absent from school for any reason over the previous three terms (or one academic year). School attendance was then measured as percentage attendance out of expected attendances over the previous year.
To examine compliance with treatment, we asked parents to indicate on a four-point rating scale the child's co-operation with wearing splints, taking medication and physiotherapy. A score of four indicated full co-operation and a score of one lack of co-operation.
Psychiatric adjustment was established with the Rutter Behavioural Parental and Teacher Questionnaires. These scales consist of a list of symptoms or items covering emotions (i.e. misery, worry), behaviour (i.e. aggression, restlessness), relationship with peers and physical symptoms (i.e. wheezing, wetting), the relative incidence and severity of which during the previous year are rated on a three-point scale. The total score is computed and scores of 13 or more (parental scale) and of nine or more (teacher scale) indicate that the child has psychological problems or deviance, and is at high risk for psychiatric disorder de®ned as handicapping abnormalities of emotions, behaviour or relationships [13] . The scales were devised for children H10±12 yr of age, but they have been used to assess psychological symptoms in a broader age of schoolchildren and young adolescents. Psychological deviance is a statistical term used to indicate that the child's scores on the behavioural questionnaire deviate markedly from the median and are likely to indicate psychological problems.
To analyse dierences between the two groups, statistical tests were used as appropriate (t-test, Mann±Whitney U-test, con®dence intervals for dierences between medians, w 2 test, Pearson r correlations and Kendall's tau rank correlation coecients; multivariate regression).
RESULTS
Of the 177 children and adolescents selected for the study, 162 children were eligible: three were excluded because on further scrutiny they were found to be over 18 yr of age and 12 could not be traced and approached. Of the 162 eligible families approached, 49 failed to return the questionnaires: 113 (70%) agreed to take part and returned questionnaires.
The age range for the whole group was 3±18 yr (mean and S.D. of 11 and 3.8) and responders included the parents of 81 girls (72%) and 32 boys (28%). There were no signi®cant dierences between the pauci and poly groups in sex or age distribution. The mean age was 10.6 yr (S.D. 3.5) in the pauci and 11.8 (S.D. 4.2) in the poly group.
The duration of illness diered in the groups: the pauci group had been ill for a mean of 8.5 yr (102 months, S.D. 37) and the polyarticular group for a mean of 6.8 yr (82 months, S.D. 50) (P = 0.04, t-test).
Details about the children's school attendance from parental questionnaires, compliance with treatment and psychiatric adjustment are given in Table I. Since not all measures were available for all responders, totals for each are speci®ed in the table. For six children, the lack of information on school attendance was due to the fact that they were not attending school at the time of the survey (four were under 5 yr of age, one had left school and one was educated by a private tutor).
The median attendance rate for the total group was 92% (equivalent to 15 absent days out of the expected 195 academic year schooldays) with a range of 55±100% and a median of 97%. There was a signi®cant dierence between the groups in school attendance, with poorer attendance in the poly group.
Our study relied on parental accounts to assess school absence. To assess their reliability we matched, for the subgroup of children for whom both parental and teacher information was available, parental reports of 10 or more days absence a year against comments from teacher questionnaires indicating that they had noted the children to have been absent from school because of illness. The agreement between parents and teachers was 74% in the pauci group and 66% in the poly group. In those where there was not agreement, this was almost entirely (95% of cases) due to teachers rating no problem when parents did. This suggests that parents were not underestimating school absence. This was further con®rmed by examination of teachers's views on children's attendance for the 18 children for whom this information was available from teachers, but not from parents. In line with the ®ndings from parental information, teachers failed to note problems in attendance for any of these children in the pauci group and they only identi®ed diculties for one child (1/11 equivalent to 9%) in the poly group.
The majority of children were reported as complying with taking medication, but full compliance was signi®cantly better in the poly group. Full compliance with splints and physiotherapy was reported for between a quarter and a third of children in each group.
A third of the children were rated as having psychological deviance from parental questionnaires. There were no signi®cant dierences between the groups in the mean parental and teacher behavioural questionnaire scores or in numbers of children scoring above the cut-os indicative of psychological deviance or high risk for psychiatric disorder. More children with pauci than with polyarticular disease had high deviance scores on the teacher questionnaires (14% vs nil in the poly group), but this dierence was based on fewer returned questionnaires in the pauci group and failed to reach statistical signi®cance.
Associations between school absence and other variables Age, duration and behavioural problems. Intra-group correlations between school attendance and duration of illness, age and behavioural problems are given in Table II . In order to allow later multiple regression analysis, we converted school attendance into percentage absence and carried out a log transformation of the school absence and parental and teacher behavioural scores. Table I summarizes these data using geometric means and their 95% con®dence intervals. The geometric means were lower than the arithmetic means as the distributions were positively skewed and they were closer to the medians. They form the basis of the subsequent analyses. Table II shows that school absence was not signi®cantly correlated with age or duration of illness. School absence was signi®cantly and positively asso- Correlations based on Pearson r, except for those with compliance measures that are based on Kendal tau. *P < 0.05. ciated with parental behavioural questionnaire scores, but only in the pauci group. Because of the dierent number of children available for each of the above measures, we performed a regression analysis to compare the regression relationships between logtransformed percentage absence and behavioural scores in the two groups. There were no signi®cant dierences between the slopes of the regression lines and the pooled estimate of the slope of the parallel regression lines in the two diagnostic groups was signi®cantly dierent from zero for both parental and teacher behavioural questionnaire scores. For parental behavioural scores, there was a signi®cant dierence (P = 0.04) in the intercepts of the parallel regression lines, absence rates being higher in the poly group than the pauci group for a particular behavioural score.
Compliance with treatment. In the poly group, school absence was negatively associated with treatment compliance in the three domains examined, indicating more school absence with poorer treatment compliance; this reached statistical signi®cance for problems in compliance with physiotherapy. In the pauci group, school absence was associated with problems in compliance with medication, but the association was between better school attendance and greater problems in compliance with medication. Because of the nature of the data on compliance, it was not possible to carry out a regression analysis to test more rigorously dierential associations between school absence and treatment compliance in the two groups.
Associations between behavioural problems and compliance with treatment
Behavioural questionnaire scores were not associated with compliance with treatment in the pauci group, but there were positive associations in the poly group. In these children, more behavioural problems were signi®cantly linked with more problems in complying with splints.
Multiple regression analysis
To ascertain in the whole group the extent of the contribution to variation in school absence of the severity of the disorder (whether pauci or poly), psychological deviance and compliance with treatment, we carried out multiple regression analyses to predict the log-transformed percentage absence. For this analysis, we excluded teacher behavioural questionnaires and compliance with splints because of the reduced number of children for whom information was available on these measures. The combination of severity (pauci vs poly status), parental behavioural questionnaire scores and compliance with medication explained 15.6% of the variation in absence rates (R = 15.6%, n = 68). We carried out a series of additional stepwise multiple regression analyses incorporating age and duration of illness, but other combinations of variables failed to produce a superior model to explain school absence. DISCUSSION This study was carried out in a population of children attending a national centre for the treatment of juvenile arthritis which, in terms of age and sex distribution with its excess of girls over boys, was representative of aected children. The population tends to be skewed towards more severe or problem cases. Given the severity of the condition, it was striking to ®nd a high median attendance rate in the total group. This may have been related to the fact that the unit was well staed and able to attend in a comprehensive way to these children's physical and social needs. Moreover, it had a particularly strong educational ethos: the importance of school attendance and performance for the child's future was constantly emphasized in line with the clinicians' belief that good educational performance would be an important factor to protect the child from some of the handicaps and disadvantages caused by the illness and to optimize social adjustment later in life. However, it must be pointed out that we excluded children with systemic-onset illness, who are likely to be most severely aected, and, therefore, more likely to miss school.
The overall mean school attendance rate (92%, equivalent to 15 days absence per year) was comparable to that described in other children with chronic physical illness such as asthma (Parcel et al. [14] : 92%), but it was better than the 23 absent days per academic year reported by Fowler et al. [5] in a North American sample of children with chronic arthritis. It should be noted that our results are based on limited response rates and therefore tentative in this respect. Given the unit ethos, it is conceivable that parents whose children were not attending as expected may have been more reluctant to provide the relevant information. Examination of the reliability of parental accounts of school absence by comparing parental ratings and teachers' comments suggests that parents were not underestimating school absence. However, it is possible that our sample was biased towards good attendance in that it was based on the ratings of motivated parents attending a tertiary centre. Parental motivation may be a factor in school attendance.
Surveys of general population samples identify a small group of students accounting for a large percentage of school absences [15] and the same is likely to apply for ill children. In our study, a small group of four children (all suering from the more severe poly illness type) had missed a great deal of schooling (between a quarter and a half of the time) and nine (or about one in 10 of the whole group) had missed >20% of the time (39 days). This suggested that the severity of illness was in¯uencing school attendance.
As in previous work in ill children [3, 5 , 14±16], we did in fact ®nd that attendance was linked to severity of illness in as much as this can be ascertained through type of illness (pauci-and polyarthritis) and was more compromised in the poly group. School absence in this group was associated with problems in compliance with physical treatments, particularly physiotherapy, indicating that it was part of a wider spectrum of problems in the children's overall adjustment to illness. This highlights the importance of ensuring attention to school attendance and education at the paediatric clinic, especially for the more severely aected children, and of assessing attendance in these children in relation to possible diculties in other aspects of management, such as adherence to treatment.
We found that psychiatric adjustment, as measured by high psychological deviance questionnaire scores, was associated with less good attendance. Although the initial correlational analysis only reached signi®c-ance for the pauci group, the lack of signi®cant association in the poly group was probably due to the small numbers, particularly in teacher behavioural scores. Regression analysis found no signi®cant dierence in the slopes of the regression lines between the groups. Collaboration between paediatricians and schools in management therefore needs to take into account the child's psychological adjustment.
The rates of psychological deviance from parental questionnaires were equally high in both groups (with deviance being present in about a third). Previous work in children with chronic arthritis and in those with other chronic physical problems [7, 8, 17] has also found increased levels of psychological symptoms. What was remarkable was the few problems in school reported by teachers for the more severely aected poly group. This was well below population norms [13] . Whilst this ®nding has to be judged against the low response rate for teacher behavioural questionnaires, it is in keeping with results in other severely aected ill children, e.g. those with end-stage chronic renal failure on hospital haemodialysis [17] . This may be interpreted as being due to the fact that teachers probably make special allowances for children they know to be seriously ill. They may also be more reluctant to pass a judgement on their behaviour. This interpretation was supported by spontaneous comments by teachers (`Given his diculties, he is an example to us all. He tries to integrate into the normal school day as well as possible'). It is, on the other hand, common for teachers to know little of the child's condition in the less severely aected children [5] .
We found a pattern of associations between psychological deviance and problems in compliance with physical treatment (wearing splints) in the more severe poly group only. Wearing splints is restrictive and may be regarded as requiring special resources of frustration tolerance and self-discipline. This may be more dicult to tolerate in the more severely aected children with existing behavioural problems. This ®nding again emphasizes the need to take into account the severity or type of illness when assessing global psychosocial adjustment in children with juvenile arthritis.
Compliance with medication was almost universal in the more severely aected poly group and this may explain the lack of associations with school absence or behavioural problems in these children. Unlike our ®ndings, earlier work by others has failed to show a link between severity and compliance monitored by using serum salicylate levels, but this is a more restricted measure of compliance than our more subjective indicators of habitual patterns, and therefore is not strictly comparable [10, 11] . In our pauci group, poor compliance with medication was linked with better school attendance; this could well have been artefactual and a re¯ection of less severity of illness and pain, with consequent less motivation to take medication in the less aected children in the pauci group.
With the proviso that we excluded children with systemic disease, and the limited response rate, we conclude that our results con®rm paediatricians' and rheumatologists' impressions that school attendance can be good in children with juvenile arthritis. They con®rm increased levels of psychological symptoms in aected children, even in those with the comparatively more benign pauci illness type. Our results further indicate that to optimize school attendance in aected children, it would be important to consider illness severity and emphasize a need (1) to encourage attendance and promote education, especially of the more severely aected poly children; (2) to consider optimizing attendance in children who have associated psychological deviance; (3) to be aware that in some children with polyarthritis, problems in school attendance may be a re¯ection of broader diculties in adjustment to illness, including problems in compliance with physical treatments.
As in other illness groups, however [15] , the health factors identi®ed here accounted for less than a ®fth of the variance in school attendance. Multiple regression analysis indicated that although a number of variables contributed independently, the total variance in school absence explained by any combination of variables was <20%. In explaining school attendance, therefore, other features such as family attitudinal and sociodemographic data, e.g. family resources and quality of education, are likely to contribute in ill as in healthy children [2±4] . The importance of these and other possible contributory attitudinal, social and educational factors in the child and family need to be considered clinically and in future research in this area.
